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ABSTRACT: 

PURPOSE: To provide a simple data processor for CCD sensor driving 
signal capable of driving every kind of form of a CCD sensor. 

CONSTITUTION: A data generating means 12 which generates a data 
pattern of one line of a driving signal $S2 which drives the CCD 
sensor 11 is provided, and a papii^plgei^iEafclgg 13 equipped with a 
memory 20 in which the data pattern of one line generated by the data 
generating means 12 is stored, storage means 21, 22 which store the 
data pattern of one line in the memory 20, an address generator 23 
which makes access the data pattern of one line housed and stored in 
the kemory 20; by tnS tb'r^&ge : ;&eah : S 21, ! 2 2 cbnt ihubusly riepeiatedly , 
artdijjjaisjjtiattijngli ^genera^^ 13 equipped with timing adjusting means 24, 25 
which perform the timing adjustment of memory output data 4>S1 
accessed by the address generator 23 and outputted from the memory 20 
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continuously repeatedly and output it as the driving signal J2 to the 
CCD sensor 11 is provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the data processor for CCD sensor driving signals used 

for image readers, such as a digital copier and facsimile. 

[0002] 

[Description of the Prior Art] An example of the conventional timing generator 2 which drives the CCD 
(Charge Coupled Device) sensor 1 used for image readers, such as a digital copier, is explained based on 
drawing 6 . In this timing generator 2, dividing of the master clock phi generated by the master clock 
oscillator 3 is carried out in a frequency divider 4, it turns into the pixel clock phi 1, and is inputted into 
the synchronous system counter 5 for horizontal scanning, the synchronous system counter 6 for vertical 
scanning, a shift register 7, the reset pulse generating circuit 8, the Rhine scan signal generating circuit 
9, and the delay circuit 10 for timing adjustment. Then, when counting of the pixel clock phi 1 is carried 
out and the enumerated data are reached until the synchronous system counter 5 serves as width of face 
of one line of the CCD sensor 1, a pulse is outputted, and the synchronous system counter 6 carries out 
counting of the inputted number of pulses, and outputs the pulse to the Rhine scan signal generating 
circuit 9. In this Rhine scan signal generating circuit 9, while generating scan signal phiSH based on the 
output pulse and the pixel clock phi 1 of the synchronous system counter 6, a reset signal is fed back to 
the synchronous system counter 5, and the enumerated data of this synchronous system counter 5 are 
reset. Moreover, in the reset pulse generating circuit 8, reset pulse phiRS is generated based on the shift 
pulse and the pixel clock phi 1 which are outputted from a shift register 7. And in the delay circuit 10 for 
timing adjustment, while reversing the pixel clock phi 1 and generating the pixel clocks phil and phi2 of 
two phases, it adjusts to the timing of a convention of these 2 phase clocks phil and phi2, scan signal 
phiSH, and reset pulse phiRS of the CCD sensor 1, and outputs to the CCD sensor 1 as a driving signal. 
In addition, each of these circuits is formed with a counter, a flip-flop, a shift register, etc. in each. 
[0003] An example of the driving signal of the CCD sensor 1 driven with a timing generator 2 here is 
shown in drawing 7 . The driving signal (scan signal phiSH, 2 phase clocks phil and phi2, reset pulse 
phiRS) generated by carrying out counting of the die length of scan signal phiSH, the die length of an 
effective image field, the die length of an invalid image field, etc. by the synchronous system counters 5 
and 6, the dummy output signal DOS which the CCD sensor 1 drives and is acquired by these driving 
signals, an output signal OS, etc. are shown in this drawing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although it can be used only by carrying out 
timing adjustment of a driving signal in the timing generator 2 shown in drawing 6 if the class of CCD 
sensor is limited, considering driving the CCD sensor by which the number of driving signals and timing 
are different, it is rigid. Therefore, the whole circuit must be redesigned, if the CCD sensor used as the 
candidate for a drive will be limited to one kind, and the CCD sensor of various classes cannot be driven 
but the class of CCD sensor is changed. Especially, recently, since what is driven by the signal of many 
channels with improvement in the speed of a CCD sensor is increasing and the circuit of a timing 
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generator has also been increasing complexity, as it said that the CCD sensor of two channels was 
exchanged for the CCD sensor of four channels, when the number of signals increases, it must change 
from the circuit design of a timing generator to the design of a substrate. For example, although 
considering usually requiring the period of one - two months the logic IC of 20 DIP type pins 
(Integrated Circuit) can consist of timing generators 2 shown in drawing 6 at about 20 pieces, if the 
design change of the circuit board to completion tends to correspond to the CCD sensor of many 
channels with many driving signals, number's of ICs increases and is not easy a design change. Thus, if 
it was in the former, the circuit design and substrate design of a timing generator had to be redone for 
every form of a CCD sensor, and, also in time, it had become what has many futility also in cost. 
[0005] It is necessary to specifically exchange a CCD sensor for other manufacturers' thing for 
convenience' sake on a design. The CCD sensor driven to timing as shown in drawing 7 (1 line-out 
period by 1916 pixels) The CCD sensor driven to timing as an effective pixel signal indicates 1840 
pixels to be to drawing 8 (1 line-out period by 2094 pixels) When the effective pixel signal exchanged 
for 2048 pixels, an image cannot be read, for example, the manuscript of A4 was made to read, the result 
that the x(l- 1840/2048) 100= 10% field which cannot be read was made in the main scanning direction 
was obtained. In this case, since the number of pixels is different, it cannot respond to the CCD sensor 
from which a class differs without a hardware change. 

[0006] Since the difference in a driving signal is only the number of pixels when the CCD sensor driven 
with a driving signal as shown in the CCD sensor driven with a driving signal as shown in drawing 7 
here, and drawing 8 is compared counting of a counter — although what is necessary is just to have 
changed merit, since the number and timing of a driving signal differed from each other when it 
exchanges for the CCD sensor divided into A chip further driven to timing as shown in drawing 9 , and 
B chip, the result of not operating at all was obtained. Then, if it is going to correspond by making a 
circuit change of the timing generator 2 shown in drawing 6 , it is necessary to change a shift register 7, 
the reset pulse generating circuit 8, and the Rhine scan signal generating circuit 9, and moreover, since 
there are many signals, a circuit must newly be added. Now, the 3 or 4 gates IC will increase in number. 
If it is the circuit created on PCB (Printed Circuit base Board), it is necessary to design a substrate 
newly. 
[0007] 

[Means for Solving the Problem] The memory said data pattern for one line which established a data 
origination means to create the data pattern for one line of the driving signal which drives a CCD sensor 
in this invention, and was created by this data origination means is remembered to be, A storing means 
to store said data pattern for one line in this memory, The address generator repeatedly accessed 
succeeding said data pattern for one line which was stored in said memory by this storing means, and 
was memorized, The timing generator equipped with a timing adjustment means to carry out timing 
adjustment of the data pattern which it is accessed by this address generator and is continuously 
outputted repeatedly from said memory, and to output to said CCD sensor as a driving signal was 
formed. 
[0008] 

[Function] In this invention, it becomes possible to generate the signal with which timing is different by 
easy circuitry, and the signal which the number of signals fluctuates by creating the data pattern for one 
line of the driving signal which drives a CCD sensor with a data origination means, memorizing this 
data pattern for one line in the memory of a timing generator, and outputting repeatedly by the address 
generator. 
[0009] 

[Example] One example of this invention is explained based on drawing 1 thru/or drawing 5 . Drawing 2 
is what shows the outline configuration of the data processor for CCD sensor driving signals of this 
example. First, this data processor for CCD sensor driving signals The host computer 12 as a data 
origination means to create the data pattern for one line of the driving signal which drives the CCD 
sensor (refer to drawing 1 mentioned later) 1 1 (a workstation, personal computer, etc.), The timing 
generator 13 which generates a driving signal based on said data pattern for one line created with this 
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host computer 12 is connected through a bus line b. And said host computer 12 is equipped with the 
external I/O control-device 19 grade which transmits data to a display 14, the screen-display control 
device 15, a keyboard 16, command analysis equipment 17, the data origination equipment 18 that 
performs edit and storage of digital data, and an external device. 

[0010] On the other hand, drawing 1 shows the concrete circuitry of said timing generator 13, and the 
memory 20, such as SRAM (Static Random Access Memory) said data pattern for one line created with 
said host computer 12 is remembered to be, is formed. While the multiplexer 21 connected with said 
host computer 12 is connected through an address bus b2 by the address bus bl, the bus transceiver 22 
connected with said host computer 12 is connected to this memory 20 through the data bus b4 by the 
data bus b3. These multiplexers 21 and bus transceivers 22 serve as a storing means to store in said 
memory 20 said data pattern for one line outputted from said host computer 12. Moreover, the address 
generator 23 repeatedly accessed succeeding said data pattern for one line stored in said memory 20 by 
this storing means is connected to said multiplexer 21 through the address bus b5. Furthermore, latch 24 
is connected to the output side of said memory 20 through said data bus b4, the delay circuit 25 for 
timing adjustment is connected to this latch's 24 output side through a data bus b6, and the output side of 
this delay circuit 25 for timing adjustment is connected to the CCD sensor 1 1 through the data bus b7. 
These latches 24 and the delay circuit 25 for timing adjustment serve as a timing adjustment means to 
carry out timing adjustment of the memory output data phiSl which it is accessed by said address 
generator 23 and are continuously outputted repeatedly from said memory 20, and to output to the CCD 
sensor 1 1 as a driving signal phiS2. In addition, what is necessary is for said delay circuit 25 for timing 
adjustment to adjust so that the timing may be suited, and just to form it in the delay circuit by the delay 
line, and Resistance R and Capacitor C, since there is a provision of timing in the CCD sensor 1 1 
separately. 

[001 1] Moreover, while giving a master clock phi to said address generator 23, the master clock 
oscillator 26 which gives latch signal phiL is prepared for said latch 24. And the selection circuits 27, 
such as a DIPU switch which gives select signal Se, are established in said multiplexer 21, bus 
transceiver 22, and said latch 24. [ said ] Furthermore, while the light signal WR is inputted from said 
host computer 12, the lead signal RD is inputted into said multiplexer 21 from said address generator 23. 

[0012] In such a configuration, the creation procedure of the data pattern for one line of the driving 
signal phiS2 of the CCD sensor 1 1 with a host computer 12 is first explained with reference to drawing 
3 and drawing 4 . Drawing 3 is what shows the driving signal phiS2 which consists of scan signal 
phiSH, 2 phase clock (pixel clock) phil A, phi2A, a reset pulse phiRS, etc., and a master clock phi and 
the part of a data pattern Dp. As shown in this drawing, a driving signal phiS2 can be divided into phiSH 
section (scan signal) and the phil A section (pixel clock). If the data pattern Dp of phiSH section is 
created and the data pattern Dp of the phil A section will be repeated only several pixel minutes of the 
CCD sensor 11, creation of the data pattern Dp for one line will be attained. That is, as shown in the 
flow chart of drawing 4 , after initializing each control variable, the data pattern Dp of phiSH section is 
inputted from a keyboard 16, and sequential storing of this inputted data pattern Dp is carried out to the 
data storage field of data origination equipment 18. If such actuation is repeatedly performed until it 
becomes the data pattern Dp of the last of phiSH section, and the data pattern Dp of the last of phiSH 
section is stored in the data storage field of data origination equipment 18, it ends, and it will move from 
creation of the data pattern of phiSH section to creation of the data pattern of the phil A section 
continuously. And the data pattern Dp of the phil A section is inputted from a keyboard 16 one by one, 
and sequential storing of the inputted data pattern Dp is carried out to the data storage field of data 
origination equipment 18. If such actuation is repeatedly performed until it becomes the data pattern Dp 
of the last of the phil A section, and the data pattern Dp of the last of the phil A section is stored in the 
data storage field of data origination equipment 18, creation of the data pattern Dp for one line of the 
CCD sensor 1 1 will be ended by repeating the data pattern Dp of the phil A section only several pixel 
minutes of the CCD sensor 11. Thus, with the host computer 12, the driving signal phiS2 of the CCD 
sensor 1 1 makes high-speed data origination possible using the physical property that there are many 
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repetitions of the same pattern. Then, the data pattern Dp for one line of the driving signal phiS2 created 
with the host computer 12 will be transmitted to the memory 20 of a timing generator 13 through the 
external I/O control device 19. 

[0013] Next, the control action of the timing generator 13 until it generates a driving signal phiS2 is 
explained with reference to drawing 1 and drawing 5 . First, in the mode in which memory 20 is made to 
memorize a data pattern Dp, the addressing signal and the light signal WR of an address bus bl are 
chosen by the multiplexer 21 by select signal Se from the selection circuit 27, and it inputs into memory 
20. To coincidence, by select signal Se of the selection circuit 27, latch 24 is set as disabling, a bus 
transceiver 22 is set as enabling, and it stores and memorizes to the address with which memory 20 was 
specified in the data pattern Dp for one line through the data bus b3, the bus transceiver 22, and the data 
bus b4 from the host computer 12. 

[0014] Moreover, in the mode in which the CCD sensor 1 1 is driven, while choosing the lead signal RD 
of an address generator 23 by the multiplexer 21 and inputting into memory 20 by select signal Se of the 
selection circuit 27, a bus transceiver 22 is set as disabling and latch 24 is set as enabling. Here, the 
master clock phi outputted from the master clock oscillator 26 is sent to an address generator 23 as a 
read-out clock of memory 20. Then, an address generator 23 accesses continuously repeatedly the data 
pattern Dp which is a ring counter and was memorized by memory 20. The data pattern Dp read by this 
is once latched by latch 24 through a data bus b4, and after carrying out timing adjustment so that it may 
send to the delay circuit 25 for timing adjustment through a data bus b6 further and the provision of the 
timing of the CCD sensor 1 1 may be suited, it sends to the CCD sensor 1 1 as a driving signal phiS2 
through a data bus b7. In addition, what is necessary is just to choose the period of a master clock phi so 
that all the edges (a leading edge and negative going edge) of a driving signal phiS2 may come to the 
edge location of a master clock phi. 

[0015] As mentioned above, in this example, the memory 20 of a timing generator 13 is made to 
memorize the data pattern Dp for one line of a driving signal phiS2, the CCD sensor 1 1 is driven by 
making it output repeatedly by the address generator 23, and the difference in die length of one line 
corresponds by changing the number of counts of an address generator 23. And what is necessary is just 
to newly add or reduce Rhine in which the data bus b remained, even if the number of driving signals 
phiS2 fluctuates. 

[0016] Therefore, it becomes possible to drive the CCD sensor of many forms by reediting the data 
pattern for one line of the CCD sensor 1 1 which the memory 20 of a timing generator 13 is made to 
memorize with a host computer 12, without carrying out a hardware change. And as compared with the 
conventional timing generator 2 shown in drawing 6 , it can realize by about 1/4 easy circuitry. For 
example, since drawing 6 is the schematic diagram of a timing generator 2, it is hard to judge the scale 
of a circuit, but supposing it constitutes from a general-purpose IC, IC will become about 20 pieces and 
will become an about 4-time scale as compared with the example of a configuration of the timing 
generator 13 of drawing 1 . Here, when the circuit scale of drawing 1 and drawing 6 is compared simply, 
as for a circuit scale, the direction of drawing 1 seems to be large, but since drawing 6 shows the outline 
of the function of a timing generator 2, if it is constituted from the gate IC, the timing generator 2 of 
drawing 6 will be about 4 times the circuit scale of the timing generator 13 of drawing 1 . 
[0017] 

[Effect of the Invention] The memory said data pattern for one line which this invention established a 
data origination means to create the data pattern for one line of the driving signal which drives a CCD 
sensor, and was created by this data origination means is remembered to be as mentioned above, A 
storing means to store said data pattern for one line in this memory, The address generator repeatedly 
accessed succeeding said data pattern for one line which was stored in said memory by this storing 
means, and was memorized, Since the timing generator equipped with a timing adjustment means to 
carry out timing adjustment of the data pattern which it is accessed by this address generator and is 
continuously outputted repeatedly from said memory, and to output to said CCD sensor as a driving 
signal was formed By creating the data pattern for one line of the driving signal which drives a CCD 
sensor with a data origination means, memorizing this data pattern for one line in memory, and 
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outputting repeatedly by the address generator Can generate the signal with which timing is different by 
easy circuitry, and the signal which the number of signals fluctuates, and by this by reediting the data 
pattern of a driving signal with a data origination means The CCD sensor of many forms can be driven 
without carrying out a hardware change. 



[Translation done.] 
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